SUMMARY To determine whether patients with gout have a diet which is distinctive in quality or quantity a careful dietary questionnaire was posed over 7 days to 61 men with gout and 52 control subjects. The average daily intake of most nutrients, including total purine nitrogen, was similar except that the patients with gout drank significantly more alcohol. Beer was the most popular beverage, and 25 (41 %) of those with gout consumed more than 60 g alcohol daily (equivalent to 2 5 litres of beer). The heavy drinkers had a significantly higher intake of purine nitrogen, half of which was derived from beer. 
Many studies have demonstrated an association between body weight, obesity, and blood uric acid levels.' 2 In general, patients with a history of gout are heavier and more obese than healthy controls. 34 These observations provide circumstantial evidence that dietary overindulg,nce contributes to the development of hyperuricaemia in susceptible individuals. A relationship between excessive alcohol intake and hyperuricaemia is wel established,5 6 and there is historical and more recent evidence that gouty subjects enjoy good food.7 8 However, it has not been shown that food consumption is excessive among those with gout, nor has there been any serious attempt to determine whether their diets are qualitatively distinctive. The present study attempts to compare the diet of a group of gouty patients with that of age-matched persons not suffering from gout.
Material and methods
A dietary questionnaire was given to 61 men with a history of gout and to 52 male patients with backache, neck pain, or soft-tissue rheumatism. None of the latter gave histories of gout. All subjects were outpatients attending the Department of Rheumatology, Guy's Hospital. Some of those with gout were receiving hypouricaemic treatment at the time of the study, but none had received dietary counselling.
All subjects were weighed and their heights measured. A nonfasting morning blood sample was Accepted for publication 15 February 1982. Correspondence to Dr T. Gibson Table 3) . The average daily intakes of specific dietary constituents are shown in Table 4 . Gouty patients consumed more energy, less protein, and less carbohydrate. None of these differences was statistically significant. The average purine nitrogen intake was identical in both groups. There was only one striking difference, and that was in alcohol consumption. Gouty patients drank significantly more than controls. Heavy drinkers were arbitrarily defined as those imbibing more than 60 g of alcohol a day (equivalent to 2 5 litres of beer), of whom there were 25 (41%) among the gouty compared with 9 (17%) of the controls (X2 = 7X48; p<001). Eighteen of the Table 5) . Although of similar body size, the heavy drinkers had a higher energy intake. The 2 subgroups had an otherwise similar dietary pattern except that the purine nitrogen intake of the heavy drinkers was significantly greater than that of the lesser drinkers and also the nongouty controls (p<0-001). The intake of purines from alcoholic beverages was significantly greater in the heavy drinkers, and half their average daily purine nitrogen was derived from this source.
Discussion
The relationship between body size and blood uric acid is well established."3-" One aspect which cannot always be divorced from this close association is a direct effect of food on urate metabolism. However, the hypouricaemic effect of weight reduction in subjects on controlled diets implies that the relationship is one of cause and effect and not mediated through dietary factors.6 16 As in so many previous investigations, the gouty patients of the present study were heavier than their nongouty controls. Any demonstrable differences of diet could thus have partly influenced their hyperuricaemia by contributing to obesity. The energy intake of the gouty subjects was higher than that of the controls but not significantly.
Clearly body weight is not the sole arbiter of blood uric acid levels, and in one survey a high prevalence of hyperuricaemia and gout among business executives could not be attributed entirely to this effect."7 A similar study showed a predominance of patients from social classes 1 and 2 among those with gout and ascribed this to a diet with a high protein intake and to heavy beer consumption.18 In the 2 decades since these investigations were undertaken the dietary habits associated with affluence have followed a more egalitarian distribution, and the recently revived concept of 'aldermanic gout' does not have social connotations.19 Any atavistic influence of social class on the results reported here has been minimised by matching the 2 groups for this variable.
In the population survey quoted above18 a diet rich in protein was invoked as a cause of hyperuricaemia. There is no evidence that ingested proteins can exert such an effect. Indeed there is good evidence to the contrary. Neglected studies by Raiziss et al. 20 and Lewis and Doisy31 showed that high protein diets are A controlled study ofdiet in patients with gout 125 associated with increased urinary uric acid excretion. Subsequently it has been shown that a high protein intake will reduce blood uric acid and increase urate clearance, suggesting that protein is somehow capable of exerting a uricosuric effect.22 23 Protein consumption was only marginally less in the gout patients of the present study.
Neither fat nor carbohydrate consumption differed significantly between the 2 groups of patients investigated. Experimental high fat diets capable of inducing ketosis may cause hyperuricaemia through impairment of renal urate excretion.' 25 Reduced urinary uric acid has been observed following a high fat diet in the absence of ketosis, although this has not been confirmed. 26 The amount of fat necessary to produce this response is considerable and is not likely to constitute part of a normal western diet. The only carbohydrate which has been shown to exert a direct effect on uric acid metabolism is fructose. Following intravenous fructose, uric acid production is rapidly enhanced, either due to an accentuated degradation of purine nucleotides27 or increased purine synthesis.28 Oral fructose may also increase blood uric acid levels, especially in those with a history of gout. 29 Emmerson has suggested that if fructose is taken in sufficient quantity it may have clinical significance for those with boderline hyperuricaemia."0 Animal and human experiments have illustrated that infusions of fructose cause a reduction of hepatic adenosine triphosphate (ATP), depletion of which has been invoked as a mechanism for increased uric acid production following intravenous fructose in man.3" It is of some interest that a decrease of liver ATP may also follow alcohol administration to the same animal model32 and in minipigs causes increased uric acid excretion.' In man hepatic vein urate is greatly increased by intravenous infusions of both alcohol and fructose, suggesting that these dietary constituents share a similar mode of action on uric acid metabolism.34 These observations are in accord with the well known relationship between alcohol excess and gout. Unexplained hyperuricaemia has been recently advocated as a means of detecting concealed alcohol abuse.35 These data are pertinent to the main finding of our study, which showed that, on average, gouty patients consumed considerably more alcohol than the control population. There is no doubt that ethanol itself may induce a rise of blood uric acid, and, when it is given in the quantities associated with wine consumption in France,36 the evidence suggests that uric acid synthesis is increased, as might be expected from the experiments previously cited.32 34 However, the more conventional view is that alcohol exerts a hyperuricaemia effect through its conversion to lactic acid, which reduces uric acid excretion.37 In other studies of renal uric acid excretion after alcohol ingestion the observed reduction of urate clearance may have been mainly the effect of fasting rather than alcohol.38 3 It can be reasonably assumed that, whatever the mechanism, the alcoholic content of many of the gouty patients' diets contributed in large measure to their hyperuricaemia. The consumption of beer as opposed to other alcoholic beverages is consistent with the traditional pattern of drinking in the United Kingdom. The not inconsiderable alcohol intake of the control group and the presence of a substantial number of heavy drinkers among them further attest to the magnitide of alcohol ingestion in Britain. 40 Presumably an increased prevalence of gouty arthritis can be expected in response to the gradual rise in drinking since the nadir of the 1930s.
The proclivity for beer expressed by so many of the gouty patients in this study carried with it an added relevance. It has been suggested that beer may be especially harmful to those with gout because of its high purine content. 41 The only available figures for alcoholic drinks indicate that their purine content is negligible except for beers."2 Our estimations indicated that, although the average purine nitrogen intake of gouty patients was not dissimilar from that of the control persons, the quantity derived from alcoholic drinks was greater in the gouty. When the purine nitrogen intake of the heavy drinking gouty patients was compared with that of the controls and that of the more abstemious gouty subjects, this difference achieved statistical significance. Half the dietary purine of the heavy drinkers was obtained from the beer they drank.
It is difficult to estimate to what extent blood uric acid is influenced by ingested purines, but Griebsch and Zollner'2 have suggested that this may be more than is often stated. Substitution of an entirely purine-free formula diet over a period of days has reduced blood uric acid of healthy men from an average of 0 3 mmolVl to 0 18 mmoIl.42 The Comparison of diets in 11 gouty patients in different seasons revealed a greater intake of all constituents during the colder months, and the differences were greatest for energy, protein, and carbohydrate. Total purine nitrogen ingestion was also increased in autumn and winter, and the difference might have achieved statistical significance if a larger number had been examined in this way. However, there is no evidence to suggest that hyperuricaemia is more pronounced or gout more frequent at these times of year. No seasonal fluctuations of blood uric acid have been demonstrated in our own gouty patients.
In conclusion, we have shown that a group of hospital outpatients with gout ate a diet which was not dissimilar from that of a control group. We have confirmed the widely accepted notion that heavy alcohol consumption is characteristic of many with this illness. Those whose beer intake was greatest added substantially to their total purine intake and by this means probably augmented the hyperuricaemia effect of alcohol itself.
